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@ Latching mechanism. 

© A latching mechanism employing a keeper 48 
and hook mechanism 64. The hook mechanism 
64 is mounted by means of an overcenter 
mechanism 72, 74 to a mounting pin 60. The 
mounting pin 60 is arranged in a slot 68 through 
the body of the hook 64. The mutual pivot axis 
78 of the overcenter mechanism 72, 74 also 
extends in a locked position to seats 82 located 
on the body of the hook 64. These seats 82 are 
recessed in a direction perpendicular to the 
mutual pivot axis 76. 
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LATCHING MECHANISM 



BACKGROUND OF THE INVENTION 

The field of the present invention is latches for air- 
craft panels. 

Latching mechanisms have been developed 
which employ a keeper, a hook to engage the keeper, 
mounting linkage for mounting the hook and a handle 
to actuate the latch through the mounting linkage. 



latch profile. The relative placement of the mounting 
pin also assists in limiting the freedom of the hook 
when not engaged with the keeper even in circumst- 
s ances where substantial room is available. Accord- 
ingly, it is an object of the present invention to provide 
an improved latch mechanism. Other and further 
objects and advantages will appear hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a plan view of a latch of the present 
invention. 

Figure 2 is a cross-sectional elevation taken 
along line 2-2 of Figure 1 . 
Figure 3 is a schematic illustration of the position- 
ing of the hook and handle illustrated in elevation 
with the latch locked in full line and unlocked in 
phantom. 

Figure 4 is an elevation view of the hook element 
Figure 5 is a plan view of the hook element of Fig- 
ure 4. 

Figure 6 is a plan view of the latch of the present 
invention with the underlying elements illustrated 
in hidden line. 

Figure 7 is a cross-sectional end view taken along 
line 7-7 of Figure 6. 

Figure 8 is a schematic elevation view of the hook 
and overcenter mechanism of the present inven- 
tion in its locked position. 
Figure 9 is a schematic elevation view of the hook 
and overcenter mechanism of the present inven- 
tion in its unlocked position. 
Figure 1 0 illustrates a mounting seat in cross-sec- 
tional plan view which may be employed to one 
side of the latch. 

Figure 11 illustrates a mounting seat and sheer 
pin in cross-sectional plan view which may also 
be used with the latching mechanism of the pre- 
sent invention. 

Figure 12 is a plan view of a compression link and 
pin of the overcenter mechanism of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning in detail to the drawings, two objects such 
as aircraft panels 10 and 12 are shown to be fixed to 
mounting frames 14 and 16. The mounting frames 14 
and 16 each include a mounting flange 18 and 20, re- 
spectively, for direct attachment to a panel. Depend- 
ing flanges 22 and 24 of the mounting frames 14 and 
16, respectively, surround the latch mechanism. The 
back portion 26 of the depending flange 24 is struc- 
turally enhanced to provide mounting for a keeper. 



Such devices have found utility in the mounting and/or 1 o 
locking of aircraft panels such as engine cowlings and 
the like. In such devices, overcenter locking mechan- 
isms associated with the mounting linkage establish 
rigid retention of the panel with the latch in a locked 
state. The handle controls the overcenter mechanism is 
and is Itself independently latched into place in the 
locked position. 

In aircraft applications, the latching mechanism 
must provide a smooth outer surface flush with the 
panel, be light in weight and have a thin profile. Typl- 20 
cally aircraft paneling is located as close as possible 
to both structural elements and other internal devices 
within the aircraft Consequently, the smallest profile 
possible is advantageous. A latch presently known for 
aircraft panel application is disclosed in U.S. Patent 25 
No. 4,318,557, issued March 9, 1982 to Bourne et al. 
This patent is incorporated into the present disclosure 
by reference. 

SUMMARY OF THE INVENTION 30 

The present invention is directed to a latching 
mechanism for aircraft panels and other similar uses 
requiring a thin profile. The mechanism includes a 
keeper and a hook which are to be associated with air- 35 
craft panels or structures to be latched together. An 
overcenter mechanism controlled by a handle opera- 
tively mounts the hook to a mounting pin. 

In a first aspect of the present invention, the body 
of the hook includes a slot receiving the mounting pin. 40 
The sides of the slot may thereby provide bearing sur- 
faces upon which the hook is appropriately con- 
strained. The mounting pin cooperates with the sides 
of the slot to this end. Yet the slot and pin arrangement 
allows longitudinal movement and rotation of the hook 45 
about the pin 

In a second aspect of the present invention, a 
seat is provided on the body of the hook to cooperate 
with a boss associated with the overcenter mechan- 
ism. This seat is recessed into the body of the hook 50 
in a direction perpendicular to the mutual pivot axis of 
the lengths of the overcenter mechanism. 

The relative location of the mounting pin in the 
body of the hook and the location of the seat on the 
hook associated with the overcenter mechanism each 55 
contribute independently and collectively to a reduced 
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Mating flanges 28 and 30, provided on each side of 
the locking mechanism at the joint between sides of 
the latching mechanism are also structurally enh- 
anced and accommodate seating elements 32 and 34 
as best illustrated in Figures 10 and 11. The seating 
element 32 provides a flat seat defined by a series of 
washers 36 positioned by a bolt 38 and nut 40. The 
seating element 34 is similarly configured but further 
includes a sheer pin 42 which extends from the end 
of the bolt 38 and cooperates with a hole 44 having a 
grommet 46 positioned therein. 

Turning to the latch mechanism positioned within 
the mounting frames 14 and 16, a keeper 48 is coup- 
led with the back portion 26 of the depending flange 
24. The keeper 48 Includes a front bar 50 for receipt 
of a hook. The keeper 48 is generally constructed as 
a clevis having a threaded element 52 cooperating 
with an adjustment nut 54. The adjustment nut 54 
includes an adjustment wheel 56 which is exposed to 
the surface of the latching mechanism for manipu- 
lation by a tool. Antirotation members 58 can be seen 
in Figure 7 to resist rotation of the keeper 48. 

Cooperating with the keeper 48 is a hook assem- 
bly. This assembly is mounted to the mounting frame 
14 by means of a mounting pin 60. The mounting pin 
60 extends across the U-shaped depending flange 
22. Surrounding the mounting pin 60 is a bushing 62. 

Positioned about the mounting pin 60 and bush- 
ing 62 between the sides of the depending flanges 22 
is a hook 64. The hook 64 includes a hook element 66 
which cooperates with the bar 50 of the keeper 48. 
The body of the hook extends from the hook element 
66 in a direction substantially away from the keeper 
48. A slot 68 extends laterally through the body of the 
hook 64. The sides of the slot 68 are spaced apart to 
receive the mounting pin 60 and bushing 62 such that 
there is very little lateral movement of the hook 64 
relative to the mounting pin 60. The slot 68 extends 
along the body of the hook 64 to a sufficient extent that 
the hook 64 is effectively unconstrained in its longitu- 
dinal movement relative to the mounting pin 60. The 
hook 64 also includes an integral mounting bushing 
70 at an end opposite to the hook element 66. This 
bushing 70 extends generally parallel to the mounting 
pin 60 when engaged in the slot 68 of the hook 64. 

Mounting the hook 64 to the mounting pin 60 is an 
overcenter mechanism. The overcenter mechanism 
includes left and right components located to either 
side of the hook 64. First compression links 72 are 
pivotally mounted at one end to the mounting pin 60. 
The two links 72 are arranged to either side of the 
hook 64. Second compression links 74 are pivotally 
mounted at one end to a shaft 76 positioned through 
the integral mounting bushing 70 of the hook 64. 
Again, two compression links 74 are employed and 
spaced apart by the hook 64. Each first compression 
link 72 and second compression link 74 are joined by 
pins 78 about a mutual pivot axis respectively. This 



axis is displaced on each link from the attachments to 
the mounting pin 60 and the shaft 76. 

Associated with the pins 78 and located to either 
side of the hook 64 are bosses 80. The bosses 80 are 

5 located inwardly of the links 72 and 74. The body of 
the hook 64 includes two seats 82 which are recessed 
into the hook 64 on either side thereof. These seats 
82 extend down into the hook 64 In a direction perpen- 
dicular to the mutual pivot axis of the overcenter 

10 mechanism as defined by the pins 78. 

A handle 84 is pivotally mounted about the shaft 
76 at the integral mounting bushing 70. The handle is 
generally U-shaped in cross section extending down 
about the hook 64 and the overcenter mechanism 

is defined by the compression links 72 and 74. On either 
side of the handle 84 and displaced from the mounting 
axis of the handle are two slots 86. The slots 86 
receive the pins 78 extending outwardly from the 
overcenter mechanism to either side of the hook 64. 

20 These slots 86 provide lost motion between the han- 
dle 84 and the pins 78 such that the overcenter 
mechanism may remain in the locked condition with 
the handle extending upwardly from its locked, flush 
position. At the same time, the slots 86 prevent the 

25 overcenter mechanism from unlocking when the han- 
dle is in the flush position. 

Associated with the handle 84 is a lock 88. The 
lock 88 is pivotally mounted to the handle 84 about a 
shaft 89. The lock 88 is generally U-shaped in cross 

30 section with two depending hooks 90 which cooperate 
with a laterally extending pin 92 in the hook 64. 

To bias the elements of the locking mechanism 
torsional springs are employed. A first spring 94 is 
wrapped about the shaft 76 and is compressed be- 

35 tween the handle 84 and the hook 64. The handle 84 
is biased by the torsional spring 94 into a position dis- 
placed upwardly from a flush position. Similarly, the 
hook 64 is biased by the spring 94 toward the keeper 
48. The torsional spring 96 is wrapped about the shaft 

40 89 and biases the lock 88 into engagement with the 
pin 92. Cam surfaces 98 on the hooks 90 act to over- 
ride the torsional spring 96 when the handle 84 is 
brought into a flush condition. Once the pin 92 passes 
across the cam surfaces 98, the lock 88 is returned by 

45 the torsional spring 96 to the locked condition as seen 
in Figure 2. 

As illustrated in the Figures, certain positional 
relationships exist between the various components. 
The mounting pin 60 defining a first pivot axis is found 

so to be parallel to the mutual pivot axis defined by the 
pins 78 and to a second pivot axis defined by the shaft 
76. The seats 82 receiving the bosses 80 are 
arranged such that when seated, the bosses are on 
one side of a plane passing through the first and sec- 

55 ond pivot axes. In this locked condition, this centeriine 
of the mutual pivot axis for the overcenter mechanism 
is located on the opposite side of that same plane from 
the keeper 48. A plane defined by the first pivot axis 
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through the mounting pin 60 and the mutual pivot axis 
through the pins 78 is preferably also inclined such 
that it passes to the same side of the keeper 46 as the 
plane extending through the first and second pivot 
axes. 

Thus, an improved low profile ai rc r aft panel latch- 
ing mechanism is disclosed. While embodiments and 
applications of this invention have been shown and 
described, it would be apparent to those skilled in the 
art that many more modifications are possible without 
departing from the inventive concepts herein. The 
invention, therefore is not to be restricted except in the 
spirit of the appended claims. 



Claims 

1. A latching mechanism for joining two members, 
comprising 

a keeper attached to one member ; 
a hook adapted to engage said keeper ; 
a mounting pin attached to the other member ; 
an overcenter linkage including a first compres- 
sion link pivotally mounted to said mounting pin 
about a first pivot axis and a second compression 
link pivotally mounted to said hook about a sec- 
ond pivot axis, said first and second compression 
links being pivotally linked together at a mutual 
pivot axis displaced from said first and second 
pivot axes, said hook having a slot receiving said 
mounting pin. 

2. The latch assembly of claim 1 wherein said slot is 
elongate along the length of said hook. 

3. The latch assembly of claim 1 wherein the sides 
of said slot constrain lateral movement of said 
hook at said mounting pin. 

4. The latch assembly of claim 3 wherein said slot 
extends to permit movement of said hook without 
constraint along the length of said hook. 

5. The latch assembly of claim 1 wherein said over- 
center linkage further includes a boss displaced 
from said first and second pivot axes, said hook 
including a seat to receive said boss. 

6. The latch assembly of claim 5 wherein said boss 
is at the mutual pivot axis of said first and second 
compression links. 

7. The latch assembly of claim 5 or claim 6 wherein 
said seat is recessed into said hook in a direction 
perpendicular to the mutual pivot axis of said first 
and second compression links. 

8. The latch assembly of claim I wherein said hook 



includes a hook portion and a body, said slot 
extending toward and away from said hook por- 
tion, said mounting pin extending through said 
slot such that said hook is pivotable about said 
s mounting pin and is slidable relative to said 

mounting pin, and said first, second and mutual 
pivot axes being free of the other member. 
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(si) Latching mechanism. 

@ A latching mechanism employing a keeper 48 
and hook mechanism 64. The hook mechanism 
64 is mounted by means of an overcenter 
mechanism 72, 74 to a mounting pin 60. The 
mounting pin 60 is arranged in a slot 68 through 
the body of the hook 64. The mutual pivot axis 
78 of the overcenter mechanism 72, 74 also 
extends in a locked position to seats 82 located 
on the body of the hook 64. These seats 82 are 
recessed in a direction perpendicular to the 
mutual pivot axis 78. 
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